Purpose: We describe two cases in which fiberoptic intubation through the standard laryngeal mask airway (LMA) was successful with large-bore tracheal tubes (TTs) when an intubating LMA (ILMA) could not be used.
Patient #2, with a loosened implant after left hip arthroplasty, underwent revision prosthesis. Her neck movement was limited. We thus planned awake securing of the airway, but the patient refused. We induced anesthesia and established bag-mask-valve ventilation. The limited neck movement prevented direct laryngoscopy. Visualizing the laryngeal inlet with the fiberoptic bronchoscope (FOB) proved impossible as bloody secretions obscured the FOB's tip. Ventilation by mask was easy. As an ILMA was not available, we removed a #5 LMA's connector and passed an 8.0 mm nasal RAE™ TT through the LMA. Fiberoptic-guided intubation was easy. In both cases, the remainder of the intraoperative course was uneventful.
Conclusion: A standard LMA whose connector has been removed to allow passage of TTs of >6.0 mm internal diameter may be substituted for the ILMA when necessary. Removal of the connector on the laryngeal mask airway provides a useful alternative to the intubating laryngeal mask HEN the laryngeal mask airway (LMA, The Laryngeal Mask Company Ltd., Henley on Thames, Oxon, UK) was introduced to manage the airway, it proved in addition to be a highly useful aid to fiberoptic intubation with a tracheal tube (TT). 1 However, its construction imposed length/diameter limitations on the TTs that could be passed through it.
1,2 The intubating laryngeal mask airway (ILMA, The Laryngeal Mask Company Ltd., Henley on Thames, Oxon, UK), introduced in 1997, allows easy passage of a well-lubricated 8.0 mm internal diameter (ID) cuffed TT, and it optimizes the angle at which the trachea is intubated. [3] [4] [5] Yet, it has several disadvantages that become apparent with use: because of its cost, the ILMA may not always be available at every anesthesia work station; there are concerns about using the ILMA in patients with limited mouth opening [6] [7] [8] [9] and in patients wearing semi-rigid neck collars.
1 0 Additionally, the TT designed for use with the ILMA has a low volume/high pressure cuff and anesthesiologists are reluctant to use these TTs for prolonged periods. 1 1 They ought to be replaced as soon as possible by a high volume/low pressure cuffed TT, but this manoeuver increases the risk of compromising the airway, especially in a patient with a difficult airway, and should be avoided if there is an alternative.
These disadvantages of the ILMA, which have been discussed recently in the literature, prompt us to report how an older technique, using a standard LMA as an intubation guide for 6 mm ID TTs in patients with difficult airways, can be adapted for 7 mm ID TTs.
Case reports Case #1
A 53-yr-old man, height 170 cm, weight 80 kg, body mass index 28, presented with obstructive sleep apnea and subsequently underwent elective uvulopalatopharyngoplasty. The patient was classified as ASA score II and Mallampati score II. 1 2 He had normal teeth and a mouth opening of just under 25 mm, full neck movement, a normal thyromental distance, and he denied any history of difficult intubation. His last previous anesthetic procedure, general anesthesia five years earlier, had been uneventful.
Following preoxygenation, anesthesia was induced with propofol 2 mg·kg -1 iv, midazolam 2 mg iv followed by infusions of remifentanil 1. . Laryngoscopy with Macintosh #3 and #4 blades showed only the tip of the epiglottis. Even repositioning of the head and BURP 13 did not improve the laryngoscopic view. As ventilation by mask was easy and the patient was not at increased risk of aspiration of gastric contents, 1 4 we decided to perform the tracheal intubation via an appropriately sized ILMA. However, it proved impossible to insert either a #5 or a #4 ILMA, because neither could be passed between the patient's teeth, despite twisting manoeuvres. Consequently, a standard #4 LMA was prepared as a conduit for fiberoptic intubation. After we removed the #4 LMA's connector, we preloaded a well-lubricated 7.0 mm nasal RAE™ TT (Mallinckrodt Medical, Athlone, Ireland) into the LMA in the manner described by Benumof for a 6.0 mm TT. 1 Placing the LMA with the TT inside was very easy despite the patient's limited mouth opening. Subsequent fiberoptic-guided intubation via the #4 LMA was easily performed as described by Benumof.
1
The LMA was then removed over the TT, as we have done previously using microlaryngeal tubes, 1 5 to enable surgery to proceed.
Case #2
A 61-yr-old woman, height 165 cm, weight 69 kg, body mass index 25, presented with a loosened implant after left hip arthroplasty, and was scheduled for revision prosthesis. During the planning of perioperative management, the surgeon indicated that he anticipated surgery to last a minimum of four hours and to be attended by excessive blood loss. We thus decided to secure the patient's airway with an endotracheal tube (ETT). Because her neck movement was reduced after atlantoaxial stabilization several years earlier for atlantoaxial subluxation associated with rheumatoid arthritis, we anticipated intubation difficulties and planned awake securing of the airway. However, the patient adamantly refused both regional anesthesia and awake fiberoptic intubation. Following preoxygenation, anesthesia was induced with a total of 450 mg thiopentone iv, followed by a total of 0.2 mg fentanyl iv. Bag-mask-valve ventilation was established and neuromuscular blockade was induced with 8 mg vecuronium iv. Because of the patient's limited neck movement, laryngoscopy with Macintosh #3 and #4 blades showed only the tip of the epiglottis. The laryngoscopic view did not improve even with repositioning of the head and BURP. 1 3 Two attempts to visualize the laryngeal inlet with the fiberoptic bronchoscope (FOB) inserted nasally proved impossible because bloody secretions in the oropharynx obscured the FOB's tip. Ventilation by mask was easy and the patient was not at increased risk of aspiration of gastric contents; 14 thus, we decided to perform the tracheal intubation via an appropri-W ately sized laryngeal mask. Because there was no ILMA available, we used a standard LMA. The #4 LMA did not provide sufficient manual ventilation, despite proper placement, because of severe air leakage. A #5 LMA was easily inserted and functioned properly. We removed the LMA's connector, passed an 8.0 mm nasal RAE™ TT through the LMA, easily performed fiberoptic-guided intubation, and removed the LMA over the TT as in Case #1.
In both cases the remainder of the intraoperative course was uneventful.
Discussion
We have shown here that the LMA can be used in place of the ILMA as a guide to intubation with TTs of 7.0 and 8.0 mm ID if the connector is first removed. Removing the connector not only allows TTs of >6.0 mm to pass through the mask, it also shortens the LMA's shaft, so that even standardlength TTs can be placed midtracheally via the LMA.
To manage the airway in our two patients when the ILMA failed or was unavailable, we returned to our former intubation strategy using the standard LMA. First, it is known that the LMA may be inserted even if the mouth opening is as little as 12 mm, 1 4 and second, our observations, reported here, show that it is the connector that blocks the passage of ETTs >6.0 mm ID through the LMA's airway tube, besides adding to its length. In a previous study we reported that repeated autoclaving impairs the connector-shaft bond of the LMA such that the connector can be deliberately twisted out of the shaft, but that the airtightness of the LMA is not thereby diminished. 1 6 We also realized that we could pass larger-bore TTs through the mask when the connector was removed. Thus, we began to stock LMAs whose connector could be removed in our portable storage unit for difficult airway management. Whenever a LMA was to be used as a conduit for fiberoptic intubation, we used one from this stock and twisted the connector out. After the connector has been removed, a well-lubricated 7.0 mm TT of whatever type passes easily through a #3 or #4 LMA and any well-lubricated 8.0 mm TT through a #5 LMA. Having high volume/low pressure cuffs, these TTs do not need to be replaced in case of prolonged intubation. 1 1 Moreover, the sizes of these TTs, which are recommended as standard sizes for adults, 1 7 are the same as those of the TTs passed via the ILMA. 1 8 The mask can be removed over conventional-length 7.0 and 8.0 mm TTs with the help of any technique used by the individual anesthesiologist for 6 mm TTs.
We used the nasal RAE™ in the two cases presented here because previous successful experience with 6 mm microlaryngeal tubes 1 5 had shown us that we could withdraw the LMA over these tubes with an extra margin of safety; at 40 cm they are some 11 cm longer than the conventional 6 mm ID tube. Having realized the advantages to be gained from removing the connector, we wanted to take this a step further. We thus looked for larger-bore tubes at a length comparable to the 6.0 mm microlaryngeal tubes and found the 7.0 and 8.0 mm nasal RAE™ TTs. At 37 cm, the 7.0 mm nasal RAE™ tubes are 5.5 cm longer than a conventional TT of that ID and, at 39 cm, the 8.0 mm nasal RAE™ tubes are 7.5 cm longer. Removal of the mask over the longer tubes differs in some detail from the methods compiled by Benumof 1 and awaits further documentation by the authors.
While we originally saw removability of the connector as a potential risk, we have come to realize and utilize its benefits. Therefore, we recommend the use of standard LMAs with the connector removed, in combination with appropriately sized TTs, in situations in which the ILMA is disadvantageous or not available. Such standard LMAs may thus be a welcome supplement to ILMAs when fiberoptic intubation is contemplated.
